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(57) Abstract 

PROBLEM TO BE SOLVED: To 
make an organic polymer film of an 
interlay er dielectric to be porous 
without cutting the bridging portion 
of an organic polymer, and to 
uniformly disperse discontinuous 
holes having the size of a molecule 
level in the organic polymer film. 

SOLUTION: A first bridging molecule 
having three-dimensional structure 
by having three or above three 
functional groups in the same 
molecule, and a second bridging 
molecule having two-dimensional 
structure by having two functional 
groups in the same molecule, are 
polymerized, and the interlayer 
dielectric constituted of a three- 
dimensional polymerized polymer is 
formed. In the three-dimensional 
polymerized polymer, the multiple 
holes of the molecule level, which 
are formed by polymerizing the first 
bridging molecule and the second 
bridging molecule, are dispersed. 
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^r-rs^2«o#tti^-cfo«?, 

±ow^ssf t dime* 2 (D^mft^'D 2 ow^igsp t 

[1**113] HNiEJS 1 iDGmft? 14, 
[ftl] 

X2 

I 

X1-R1-X1 
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X2 

emu Ri i43U <7)#«jHS-&T-fc9, xiiiHiw-i- 
mmmr-tb<9. x 2 ^2(D^mmmx^>^ , xitx 2 
knmmxitgmxhz 0 ) t-sfesn, 

HfflE^2C0*«^(4, 
[ft 2] 

Y1-R2-Y2 

((1L, R 2 (4*2 03*«#»-Cfc*) , Yilimsw-g- 
B£K8lT'<fc9, Y 2 l4»4Wf^S8¥T?*) l 9, Yi<hY 2 
it4|5j«XI4gffl-C#>5„ ) XiifriSth. 
mIfE3*7ca^S^^i4, Suffix 1 tO-i-BgSS* (Xx ) 

tm^.m3<D^mmm (Yi ) t t*^iwE 
m2<D^mmm (x 2 ) taatesMo'eigsi* (y 2 ) 

t # j^-g-f 5 - 1 \z 4 9 Bf& s ft, 
HfTfESH^W^ro^TUS, MieU 1 (Ri ) 

t mum 2 »w«s*& (r 2 ) ti;:j:oTB*ft*iR# 

[»**4 ] Mte^ 1 co#«&#*i4, 
[ft 3] 

Xi 
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Z-R1-X2 
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Xi 

({tU R] I4SB 1 ©titftT-fcO , XilJIimt 

9. X2ii*2ro , &«6SWT*>*), zii^3 

O-i-figSSlT-fo 9 . Xji: X 2 t (4|H]«XI4SST;-fo 
5„ ) TSft^ft, 
flUIE^2(OW^^T-li. 
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Y1-R2-Y2 

(ffiU R 2 I4UI2 W*H#tST$>9 . Yil4JMcDf 
«S#-C*>9, Y 2 I4^5(75'B-^S8|-C fo9, Y 1 1 Y 2 

fitB3^7£fi-g-i^^T-i4, mcir 1 <r>tmmn (x x ) 

£ huIEB 4 wffgasf (Yi ) t*Jft-fr-t-4i:*fci»e 

m2<wgmm& (x 2 ) t missis 5 ©tiss (y 2 ) 
3 wtigssf (z> n±*»Hf*-rsr 9®>&£ 

70 ft, 

lWlE*l«3#«#fe (Ri ) ilfflKIB 2 (R 
2 ) tl£4oTffl*ft31g&l^ft**ft^/&;*ft-0>5 
C t Sr«p*i:-r*ffll*9[2 lrE««3JiPflie»«. 
[If*ri5] 3*7cfl|jtSr*-rs^l <o&mft*b 2 

£0 [It*ri6] ffilEjg 1 N— &?rtl::3 

SfliE3#;7cm-£-iitfHF-l4, tii&m l <n&m#*<n 3 o&L 

jzw&mMs&tmnns 2 ota^o 2 ow&nBasw t 

C 9 JgJ«i-5wi:S:»«i: 

iw#* 7 ] mmm 1 «*is»^i4, 
[ft 5] 

30 X2 

I 

X1-R1-X1 
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X2 

(ill, Ri 14m 1 <0#1«#t&t > fo 9 , XilillWf 

tisarcfco, x 2 itm2(n^mmmx'h<o , xitx 2 
tnmmxnmffix'hz. ) x*mt>$ti> 
mmm2<D^mtt*tt. 
lite] 

40 Yi— R2— Y2 

(IIL, R 2 (4^2<73#1S#t&-Cfc9 , YiI4»3C0'b- 

mmmxh<o. Y 2 am4<Dt;mmmxh*) , Y,iY 2 

tl4P«XI4S«T-fcSo ) T'S|:b£ft, 
HtifE3i!k5cfi-g-i^^^(4, BufEg5 1 (Dti^lSI (Xj ) 

tm?.m3<nt;mmm (y, > ir^^^^-tirsi*!-^ 

IE*2W&«KW (x 2 ) iffjfe*4rotte£# 

(y 2 ) t^stactiaoML, 

fifllE^U"</H7)^7Ll4, ffitem 1 (Ri ) 

k mmm 2 <ofr«#» (r 2 ) t«cj:oTH*ii*«* 
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Xi 
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(<BL, Ri 148 1 9, XittJSl©* 
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Y1-R2-Y2 

((SL, R 2 (4m2CO#«#t&T-fc'9 , Y 1(48*4 Of 
fii5SS¥-C-fo Y2te%S<DSm&mX'ib<0, YifcY 2 
i:(4PlS3?.l4SaT*fo?. < , ) T'^^^n. 
BufE3^5t;a^^^(4 > ftfUBSB 1 OTTfiilXS* (Xi ) 

tmmm4(D^mmm (yi ) 
teas 2 w-g-^sif (x 2 ) tw\U%5 (vgm£k& 

(Y 2 ) £ -5 Cite 4 •JltgSctfJa-- * h&M 

(Z) m±*&'£-£-&?>^k\z£<0Ml$.l-, 

mem 1 ro#«n-ts- (ri ) tBufeiB 2 (r 
»5E«is*#-j-«>* 2 ©SBiB^ t ^m-a-r * c t \cm 

^SrfflV>T^->^>'^&-ff'^oT, fiiJiEisB^y 7 USSR 

5 gel* 4 IS i Srfll x. T i * 5 c t £ 4*» t f S 

[M^IO] 3&7tfllit£#'t3!B l 
2 *7C«Jt SB 2 £ - t \z. 

fifes r$i&mmcD±\z ^nm-r sist, 
zvttiox. mm m t&»m\z mm * m&t s is t , 
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Srffl«)jiA/-e, mFtE^JRW^b^SiBi^Sr^fiK-rsi 

5lSi« fSi (ci , iiufEJI 18] *6*$lg«o ± I- 
fifffaia9$£ff$)&'i~'5isi3. fifE*ffi^<y rfl^st>*fiie 

€ IMftltM K *t L T fflf * * Sr ffi V * T = y f- > 7 * ft 
MZMfci-ZJimz^tszkZftmti-Zimmi Otc 
mi2] menu <7>$8ti#T-(4, m-^rtu 

3 o»±ott»» 5 SB 1 9 , 

i!iJ!5!g2£)$gfli#^»4, P-^rt(c2o<o-6-ffiS»4r 

±<o-gmmm t mmm 2 2ootisg t 

tr * * s w 1 1- 4 0 jBia-r 5 - 1 & #m t r 5 ft * 

1 3 ] tniBH 1 ow^^t-(4, 

^ [ft 9] 

X2 
I 

X1-R1-X1 



(fflL, Ri I4|g 1 <D*rttt#te-Cfc 0 , XittSlOf 
X 2 l4f5 2»'g-^Kp-C-fc'9, XitXz 

ti4i^ax(4sa _ c-fe5„ ) r-*fc>$tt, 

HUfElB2W*tti^l4, 
50 [ft 1 0 ] 

Y1-R2-Y2 

(ffiU R2 (4|g 2 ro*«-frt&-Cfc ►) > Yi(4f5 3(75'6- 

^s^-c-fc'?, Y 2 itm4<D^mmmx'h<o , YitY 2 

BfifE3ft:5cfi-&i^^l4, mlfS^g 1 roftigSS¥ (Xi ) 
tBUtaiB3<D'B-tgSS¥ (Yi ) t^*£^$-frSi*(CHi| 

tern 2 ©t h^ss¥ (x 2 ) kffit&%4<D'gm,mu 

(Y 2 ) t^^^^Sr tl-4 
milE^ w^K75^7LI4, huKjB 1 (Ri ) 

^0 tfIIBlB2 (R2 ) i 1-4 or fflitt -5 StDc 

[»#«14] Bute* 1 «5*«»-T-J4, 
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(fib, R 2 ttSB2^#«#»-C*)f9. Yi(^469f 

Y 2 «i*5o , gr«KW-efc9, y^y 2 
HfFi5 3*7cm^i«^^, tMrfletis 1 (xi ) 

fcfllESB 4<D^ifemm (Yi ) tS:^S*5i:*^m 
IS* 2 OttBSW (X 2 ) ^HtJlB^ScOt^S^ 
(Y 2 ) b&t&&£ltZZb\z£*)mm<n^~y Ytclfr 

(Z) H±«r«-&£i3:<5w £ fc: J; 0 fl0J* U 

*rE»l^*«#* (Ri ) fcflJESB 2 (R 
2) tJcio-CHStbSfH^ctttfixJBrici-Sci:*: 
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[0003] ciixbcowaiK^T'Wi, b 

-rztzfr, «l s 1 <oiinKmi Lt«*^b»v^ 

[0 0 0 4] K*S:ifi8^ti-S*«a5^»^Jt«« 

2. 4-3. ogff-efcoTs *s v =1 >mti&<n 
ktmmmx$bz>3. 3-4. sgjgtcut^-tfs^o <bo 

fcWfllSOGIBt-Cli, 2. 9g£<OJt!Sm**#ofc(D 

[0005] ifii*fc:*3^TW\ vmfeSMR<£> 

[0 0 0 6] 

Jt«*«***# <IB:TS*5-tti' 5 I*BT**>S 
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[0007] -<D?m&. mmm&m\z&tfz>&iiwik 

$nsi^51S3lWft>:H&tc«-5^T«^-*-*. «T, 
r<o«aWft*R6^ov^TlftW1-6o 

[0008] iriK^iomaiKtt, 

^l^^t^c «*^**i«#-T-R*>*JLK 

««&fto(6Tfiftftftv\, RmteSMottttM^^ffi 
T1-5i, «IB]*6»«Sr{b¥W«*W« (CMP) l^«t 
•9 ¥fi ik1- 6 fc > E*H«iga s Jtt« t X L * 5 t v n 5 MH 

[0 0 0 9] Sfc, tfflW^H^fcRtttttfflKI-S 
fc, *«K^K^^ftSJBra«6»Kt-»LT«^SS^ 

Lfc 0 xi«*«Lfc y> 1" 5 £ ^ 0 mr* s * 

20 ±-fz> 0 

[0010] waiw^tciiwasiafftitfciBW 

t^^ tI*^ll4:«S4:WBlO*«»ttt)«0IRS 
ixTL*5o-e, JilBI6*Bli:a«tcoa*ttdSiS:T-f- 

[0011] *fc, «*«>*7LK*«!IS»-T-It«-*3V^-C 
tt, ^TL^^Xi^iKfffttftli^ot (t^X^) tf* 
#6t5: tdsautfeixftv^i:*^, ^L^tfelfclig^ 
W-WotL^. :KDfc#K JIIHfelkR<oRff* s 

J<? K*JdttJ£x5>ttftt^i:t^5Bail* s fcS. 

[0012] *fc % 8ls 1 ti*—m<onmfc1r&k. i£ 

*o*Tur*«w»*iii- £ £ ^ > xif-r /ncie 

[0 0 13] !S*©*7LK*«!i!»^it«c*3V^ 

1-a. 

^ [0014] huE(-«^ #f69Jt±, WttlK^^SBa 

r t ft < wttWs^Btt^aufb-ra - 

oajftLrt^ftv^7L«rftS-lc»*S*6 ^ t lei f9 , 

:t«rSl rogWi mE^Jim«6lftRie0EJintfiik 
$r $ it a w b ft < E»*r»fiR T t^J;9i: 

50 [0015] 
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-TftfBl c^tS^T-i 2&7c«ifi*#1-3SB2<a*«# 
[0016] *«WC«SBBllfe81fii: i 5 i ^ 3&te 

%%:<DlrtlWWk<n J: 5 K»ffiiH5ffi£*»»r1-5 - £ ft < # 

[0 0 17] Sot, *ISW^SJiPp1l6»Mt4. «« 

s?c % ®l s i ictetfz-m<vwmik<nm#^fc^bti 

[0018] *»eHtd«4*RH6IWIH-*3V>T, f$ l <£> 

\z2^(D^mmuzmi-%m2<D^mft*x*3b'o . 3& 

[0 0 19] ceo J; Si:, P^gPi-^T- l/^W* 

[0020] *«w«-«SJiPfl*6»R^*5^r. SBio 

[0 0 2 1 ] 
Hfcl 3] 

X2 
I 

Xi-Ri-Xi 



(fib, Ri ttJBi w#«#»-e*>9, xittlBiow 

tttn«x»»ai"e«>a. ) s*u 
[0022] %2<D^m / ^^mm-^>%2<o^m / ^ 
(4, 

[0 0 2 3] 
[ft 1 4] 

Y1-R2-Y2 , 

(flU R 2 »JB2©*«#»"e*)9, Yil4*3(Zr& 

i«4ismxi4S«-cfc£o ) -c**>$*u 

[0 0 2 4] 3^7cS^iS^(4, fgl tOl^g^ (X 
1 ) <bg3i?)tMS (Yi ) i/j^t5^Ci2 
(DftSS (x 2 ) k«4Wt1!6JtW (Y 2 ) t 
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(Ri ) fc* 2 (R 2 ) irfcJzoT 

[0 0 2 5] r^cfc 9CtSt> 3ft7cfi^*^T-(C*5 

•t6, K 1 ©M»^«!lt 1 ©t«t*i*20*|» 

[0 0 2 6] #«mc««Jini6IKIII^V^T. 

» 1 ^imat-r&tn 1 g^hm^-hu 

7d? [0 0 2 7] 
lit 1 5] 

Xi 

I 

Z-R1-X2 
I 

Xi 

mmmxh*). x 2 ^2(Dmm&mxh^ , z^ms 

20 5 0 ) X&frZti, 

[0028] %2 ^i^^Mt5i2 <nmm&* 

[0 0 2 9] 
Utl 6] 

Y1-R2-Y2 

<{aU R2 «4!B2cO*«#»-e*>9, Yil4»4 0W 
«BKW-Cfcf9, Y 2 l4^5cr)'i'^SS*^fc t 9, Yi<tY 2 

tt4i^«x«4»«-efcs 0 ) *U 

[0 0 3 0] 3*5ca^^^(4, 1 co-g^gi^ (X 

jc? 1 ) t^4<D^mmm (yi ) 2 
o^se (x 2 ) tms^mmm (y 2 ) t&f&& 

Si¥ (Z) m±&&&-rz^t\zj:v)tefil£1n. 

^/l^ffiJLtt, W&(D=--y H-fcttSEl 
(Ri ) £jR 2 (R 2 ) t^J:oTfflStt5 

Mitt -t n ft Mf& £ ft T ^ £ w £ *s ff * L v \ 
[0 0 3 1] Z.(D&o\e-tZ>t, ^=s/hl:*J(t5, 

g 1 cO^tf^T-^m 1 fc 8S 2 tDSftfltfH^SS 

[0 0 3 2] fififSco^ 1 05B6«j4r*fifc-*-5fc«6, 
!-«6)iBnife»lltw»fiR*ffiJ4, 3 ^ 7c « it Sr # "T 5 SB 
1 (75SB«^i 2ft7c»ift«r*-rsSB2oSB«^i:4: 

[0 0 3 3] *JBWJc«5»W«»l*^»**ife«cJ:5 
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*rl-s» 2 <D%kWd* b i t t^/& Lfc 3 HJc 

/u ^ X & * L J. o ig igg L T ^ /«c I ^ ?L £ *S - ( z ft Wl 
[0 0 3 4] ^oT, *38Mfcff5Jinill6»«!^** 

f&z tb^^mffl&mm&mi8.-tzzb&x%z>. 
[oo3 5] ^mizm^mmmmmmm^nnz^^ 

p-sh^k 2 owg-ggspsrw-rsm 2 rowa^f 

£><9, 3ft7Em^-ii;^^l4. |K0tI^<0 3oHl 
WB-fl^SSP £ ft 2 2 o^l-teSP <t 

[0 0 3 6] Z<D& OlZiTZt, ft&iZft?l/^-SU<D& 

m<r>mi*if-fz> 3 -{kivm^Mfti-^nmizmm-r^z 
[0037] ^^B^ic^sep^^aiw^^^fei-^v^ 

[0 0 3 8] 

Ifk i 7] 

X2 
I 

Xi-Ri-Xi 
I 

X2 

((IL, Ri lift 1 (Dmm-W^Xh V) x XilJSl(7)t 
H6SPT-fc'9, X 2 lift2 0tfgS8¥-Cfc'9, X]iX 2 
£liP«XliS«-Cfc'5. ) -C^^Six. 

[0 0 3 9] *20#fiHFt**t«*20#«^ 

14, 
[0 0 4 0] 
[fti 8] 

Y1-R2-Y2 

({1U R 2 lift 2 W -t-<fc<9, YiliftSrot 

liSWe*'?, Y2(i*4ro^jS6S»-e*>"9, YifcY 2 

[0041] 3 ^kTtm^mftf-tt, ssiostsB (x 
1 ) £ft3co-B-^ssf ( y 1 ) t&ti'&Zitzkmzns 

2<n-gmm& (x 2 ) tf4roflSi (y 2 ) -h&S 
-a^-tirSdilcJ;'? ffjfijc L , ^ u--</KZ>£?Ui, fti 
(R, ) £ft 2 (R 2 ) ttio 

[0042] 1-1--5 <t , saXTcM-tMft^-^io 

its, fti roasffi^ro* 1 2»^g» 
T-C3 ft 2 co 4:twJ:oTffl*nSfH« #T i"< 
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/K7)#icco^?L$:5Sjll-ff^i--5 Z b &X*% 
[0 0 4 3] *JBMfc«5JilW»6*itroJKfiR*i*^*5^ 

[0 0 4 4] 

Hbi 9] 

Xi 

1 

Z-R1-X2 
I 

Xi 

10 

«fiU Ri I4»iro*«#»-cfc9, XilJSirof 
ftgSS¥-C'fo 9 , X 2 lift2<73f|^SS¥T*fc<9 , Z lift 3 

otHgssf-efc'?, x x i x 2 b\-tmmxi3.mmx'3b 

[0 0 4 5] »20*i^ti«Ut5JI!2ro|r«^ 
It, 
[0 0 4 6] 
[fk2 0] 

Y1-R2-Y2 

<?0 ({S.U R 2 lift2(D^H'tt&r'fc'9 , Yilift4<7>-g- 

m&&xh<Q. v 2 tim 5 (D-smmmx- $> >o , Yi<hY2 

£liHn*XI4*ilT*<fc5. ) T-S?:b£*l„ 
[0 0 4 7] 3&.5cM&Wift*t*. $HOfMH (X 

1 ) £ft4CO-B-^S8f (Yi ) £^*S-g-$-t±S£*lCft 

2 0f|gSSf (X 2 ) b ft 5 (D^mmU (Y 2 ) 

fto^s, h©!3©t^SSl (Z) p]±£*££-£-ti:3 
tlcj: tJJKricU S^f-u^no^FUi, aftoasj. 

Mr*3itsfti <ow«#t& (Ri ) bm2<Dmm.ft& 
30 (r 2 ) tjcj;o-cH4n-&«*icJtnjpnjK*i-*w 

[0 0 4 8] roj; 5 ic-T-Sis #^-= j/ Mc*3lt5. 

ft 1 (D^mft^-^m 1 <o*«#»i: ib 2 <D$gtsi#T-?)ft 

2<z>#m#t&tlcJ:oTia*n31iB^J-#^ w<vwro£ 
£lc«fci5 3»C7C«-&^^^^fi£i-5fc*, 

[0 0 4 9] HfJte^ft 2 ©lW4:Mt5fc^ #18 IS 

« ic^^fti coiaa^^ffiii, 3^5etffitsr#-rsft 1 
mm'<vTm<r>ji\z-?x.?zi&i8.-rz>T.mb, m 

f>^^'(Tiot > * S / < U T SIS t>*g FbI Infill IC Dfl 
*t^7d» b <C S -5 1§ <t fim x X V >S . 

5<? [0050] *&mizmzm 1 
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i ft 5 R £ JFM -f 5 XS tc *s v n x , IS **# * # Ji ^ 
R<oS?L«J:«A1-5»«*:iaiB"C#6<o-e, IFflffeStR 

ffltt»R0>£?L<0*>f X«r, W*Mf*#«ALTL*5 

m*£*# < lew-*-* r t As-e* 

[0 0 5 1 ] ftufE<^!g2^gft£ii/£iJ~ 5fctf>. 
te«6*2©Ell»J**tttt, 3^5ttS^^*-T5^1 

3*5c«^i*^*^&5JfBIJIft»R*r*rict" 
511^:, lWWftJiR^±I^^^Sr»fi)l"r*XSi, 
JHBI6»RJc»L'C^^^*rfflv^-C^s/^^^S:fT*o 

ftij|gy<y TRSrMfril'tSXafc, y TRj&s»J«S 

5E»4r*filttSIit 4r«*."0*a. 

Dfl^lc^^^^S^i^Ay-eiBIS^^i-S^y), Eft 
fc*5A«RSr»*i-*xa^*3V^-C, 

^^ilO^?L ft A 1" 5 fr E5B T # 5 O -e, 
■ IBIft»R^)tt:««** s i«< ftSCt4rBSJfc-C#5. ^ 
C07t£>, mB»*R<©ffl7L<0*-<X*r, #JR*mo#;* 

mmmmm<Dtt,mmm*±z < isa-rs ^ 

[0 0 5 3 ] *«Wlc«SJS2(OEil»*tiR*jSfett, Mm 

BfliBtJgrit-rsxstt, ^®>^y rusi&iwi 

IBIftlkRJc^L-r^^^Srfflv^-Caiy^^^SrtTfto 

[0 0 5 4] dco£ ^^^t^Sl^M 
-f ^XfUc&i^T, Wfi.^^d s lPiB*6aR«^?Hc«A 

< 4S 1 1 Sr J: *) * jil:B±t8 1 i: ^"C t S. 
[0 0 5 5] #3S93Ul^5SSl ^» 2 WEJSTfcrit^ffi 

T-li, ■R-»^-rt«C2o<D i »ttli»«:*1-5J|S2<0*« 

o«±^WflB*» t * 2 <omm$*to 2 o^&Sff i 

[ 0 0 5 6] n{Z~fZ>t, ftn\Z.ft¥l''</i><K>£ 

tt^SILSrWi- 6 3 fc5EK-&i« tf^a* «b ft 5 BSJ^SSR 

[0 0 5 7] X(i«2<0K»J0fi&#8s 
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[0 0 5 8 ] 

Hb2 i] 

X2 

I 

Xi-Ri-Xi 



70 an, Ri ttJBi©*«#*-e*>9, xiiijBKoir 
IB»W-e*>9, x 2 tt»2o*«K»-cjs>0, x^x 2 

[0 0 5 9] H 2 0«i SHPtflMW* W 2 

[0 0 6 0] 
[ft 2 2] 

Y1-R2-Y2 

(flU R2 tt*2<D#«»»-C*>9, Yili*3<OW 
9, Y2tt*4fl>*«*W-e*>0, Yi£Y 2 

20 tizmmxtemm-chZo ) r^^^n, 

[0 0 6 1] 3 2fe7cS^iB^«, m 1 cOf^S^ (X 
1 ) iSS3*r&fiB£# (Yi ) t*rHf*S*6t**c||S 
2(D.fMS (X 2 ) i*4<attt»B (Y 2 ) 

(Ri ) £SS2<0*T«t1l'» (R 2 ) ^(Uo 

[0 0 6 2] ^^J:7i--r^^s J»B0#fti»M«r«j58:-*--5 
3^5cfi-&lS^iC*5tt5, * 1 <B*«5H^>» 1 <&# 
t $ 2 <D*«#^*>fB 2 toW«#te t id J: o T II 

[0 0 6 3] *«W«C«5JBlXli*2<©Eil»«tiR*jSfe 

[0 0 6 4] 
[ft23] 

Xi 

I 

Z-R1-X2 



(fit, R] (i*lO*«1H»'T?fc!9 % X 1 (i^l(D'B 

wtttSB-cfc 9 , xitx 2 tiiP]ax(iattT**> 

[0 0 6 5 ] $2 <^ti^£tJt/£-f 33! 2 60#«^^ 

[0 0 6 6] 
Ift24] 

Y1-R2-Y2 
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[0 0 7 4] *iro*J6»«l-J:5i:, 

[o o 6 si BiBHfe»it«r*ifi!ci-3 [oo75j i ) wt, g i <ommBmz&z> 

^. < o«i©*«#*i»2«)*«»^rofB2w*«#* t, H2 (a) . (b) RtfH3*#J»LfctffclMH- 
Z ktfX'Z 5 tmz. h^EVMc^-g-rsr t [00 7 6] Sf, AocD-gm&u&^-rzws 1 

lao 3*5EM-&i«#*srjisj*-t-afc*> i£3ft7ta^ ^nt, 122 (a) 

i.*t^*x. itf -?^?>mmfotfo-fZ>o ) SrfflV^S t#Kl, 20CD-B- 

mmm^^i-^^zcD^m^i-t lx, 112 (b) ic^ 

[0 0 7 7] Th77?y7^>^yii* 

(IB 1 £D§£fifi#^) t^O-£>7- h7 7J^#>BE^3|{* 

(SB 2 OSgtK^) N-^f/^cyF> (NM 

P) : 2ro^-/Wit-C^-g-LT^-e-^ 

ski 1 5fi*%<k-r3o 

[0 0 7 8] JfcK. fl-g-^^^^rfiT'^ 3 OftfflmWV 

e©$2©*i»f (ittt©«i»fl ta*, ifiiw ^ fern, 5m 1 3 ^ss±i:. 4000 

^^#^<0 4 0<0^£f$tfB2©$gtS# : f : <£>2 0<73'S- r p m<75|HltefcT*lHlte^ Lt ^K^r^fiK-f 5. -tCO 

V^2Ja^tLt/ < C^='7 HSrflSLtV^. tt*Lfc«, iff IST©4 0 0troifiITf3 0^ 

[o o 7 1 ] isk wtsssf tt±. imx^mmm^m rs\<n® i tim*fiteo~t\z.s.<o, i*isrMLt4 o 

***U m©ft^W4*i:SH3ftv». 2 [0 0 7 9] r h77^7y-7y?>ii 

2o»W#*i';Hatno©7^ 40 [0 0 8 0] *fc. l*Bfc#LtlM61tfi45t, 

s<*. -tftwiorofcteatwift*. ioe©f h77^7^v^^s($ii2i©-< 

[0 0 7 2] HI (a) y h*S*»flSVMC Vf 1 h 9 */W*VB*R^*t li. B^tMLt, 

tt-g-TSC ticfe 1 ?, Hi (b) t*ti5 4^7* H3lc*-*-J:9<e, *'W , T*i' KHRStrfr+SIPIB*© 
>- K«igSr*i-5 31X7tm&mft7-ZBrfLLXteK> . 1%. fi^M**** (*>^«Jfi-&K^ : ?-l») r 

So Hi (b) IC*JV»T, -£f(*ttBll (a) I- K©rt«l£l±£tt»fflTLc#»JSt3il*. «. H3!c*5 
^='7h^Ltl^„ ^T, alifh77i;7^y?y»ffl:^U b 

[ 0 0 7 3] SBl «>IHfc»liirJ:«fc, 3fcjc*£i*5# l±-Oir >^ b 5 *^3tf>»RilN*«:?F U cliSH^ 

Jc«BB*6»g|rortfflSli(±**ro^7LAS?g(K*m:*5 «9 , 50 [0 0 8 1 ] Hffiffl 1 (C J: £ i , £TLc v^/vor> 



(fat, R 2 li*2 05*r«1|-»-eS>?> , YjliS40f 

[0067] 3^7cS^;si»T-i4- ib i <D-gm&m (x 
j ) t%4<D-gmm& (Yi ) t«r*s#s-a:si#K* 

2<D#i£S?¥ (X 2 ) i:IB5<7)tHgSS¥ (Y 2 ) t£& 
ftfl)a=y bCDSBSroftisSBI (Z) P] ± ft »■& * * S 



[0 0 6 9] 

o^T, Hi (a) M (b) £#BSL&;6^fftW-f 

[0 0 7 0] IB l co^JfeMSIIi, Hi ( a ) izfji-r J: 5 
ic, ^r^-en-iMorot^SWSr^oc tic J; 9 3i*7t; 



(9) 

15 

x*&i-zkmmn&<Dn&&ft*f&<n faulty 
m\ 

[oo8 2] mB&<DM£&ft*m&y'<T*> 
[oo8 3] 7km7v-'<-*m\<^xc vmz.x m 

[0 0 8 4] titc, fh77;yr^y^yi?»i: jo 

[0085] mnmi\z&\,^x&s jbi^srw^-t- 

ift2ro*«#-?£0>*^RJS& Ltlt T^/Sir* 

[0 0 8 6] (Htfc0i2) KT, *l<0j|lfc»*tc«5 

T, (214 (a) ~ (c) , m$ (a) , (b) . i6 
(a) , (b) at/H7S:#BRU*3iSbRW-rSe 
[0 0 8 7] tf, 4o^tMt«'t5*10K»» 

[0 0 8 8] i4 (a) l--?n*T# 
•?>?>b'<>'&>kZA 1 C 1 3 Srftba^ LTRj££ 
-£T, 1, 3, 5, 7-7h77x-;UT^>^>^ 

El 4 (b) (C^-TJl^fC, 1, 3, 5, 7-7 1 J<? 

SlitfC, 0 4 (c) lOTtl, 3, 5, 7-rh7^r 
* (4-3^K7x^) r^y^^SriSo 
[0 0 8 9] i5 ( a ) Rtf ( b ) lZ^i~X 0 

1, 3, 5, 7-rF7^r^ (4-3^K7x^ 

ao r^vy^y^, ^yy^a^w^^^co 

T*/U#^r^/Hti-SCt«Cj:9, 1, 3, 5, 1 -=f 

(ft 1 ^ 
[0 0 9 0] m^-, H6 (a) (vlTK-f J: ? l£, 1, 3, 
5, 7-7^7^^ (4-^^y7h7x^;l/) 7 
^-w^y (Hi ^SltS^i 1 ) iTh77^7-<yfy 
(I2^1»fl i«r*a*RJ6**-C, 16 (b) 
(cjjW-fc otfOyj ^ > r -^#»Sr»rt1-S 17 

(Si, (El7(C^J^T, attl, 3, 5, 7-rh7^ 
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[0 0 9 1 ] *««2JCj:5t, ^Lcri^T-U^UCO 

[0092] matt^B^asd-T-Bi^^T^v 

[0 0 9 3] M/n-^-Srffl^TCVitCJ;^ ® 

[oo9 4] mmmmmvw&m&'fS'f ^y*^ 

^-Idcfc OM^Lfct 15> ^1 5GP aCOffi^Mtbtt 
fc. 

[0 0 9 5] l^i, ISW2m ll^i^i L 
1, 3, 5, 7-rF7^^ (4-^;W^^^7 h 

h^** (4-^^>7h) 7^y^y^^ffi^ 

[0 0 9 6] I2^i^^ttll 7F77 

{tfysoysi * V-tv) ZftZf&lrfztiK 7F77;/ 

[0097] (ft 2 (ommnm) sit, ^mmcom 2 <o 
mmmm\m^mmBmmR^<Dmm^mz^^x, 

m8 (a) &0 (b) Sr#BHLttdSfeRWi--6. 
[0 0 9 8] ^2^)ifi«l(t 118 (a) M^-f J: 5 

5ftltf>9Kti8#^i:, 2o(7)f|g£g¥^^oc »9 
2?fe7c«iSSr*i-*ft2^««^i:d^ 

3 o^jjgSS £ ft 2 <Z>*«#^a> 2 o<Offfi£# 

^t^X(D^L»^§nti^ 0 ftiaftlKStt 

[0 0 9 9] 18 (a) rtfflH^JLSr* 
tS#ft^^*oa=yh*s, 2*7C«5g^i^3»:7t: 

9, H8 (b) (c^i-J: p^a^TcS^ffi^^^^ 
tiXts *) % m 3 *5cS^*^lc J: otlF«I^i 

[oioo] i2 ^mmnmAc x&t, ^ti^ti^n 
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[0101] m2<Dmffi.rm\c&z>t, mi*^ 

a*o#?LR»-Jt^T«tB««dSi«< ttoTV^S 

[0 10 2] »2<oHJfi«««c:«5«WJIftlMJEtt. 
1R l roSeJ6Mg«Bic« S «r BO *fe»Blo J: 5 lc^T-=ev K 
Wig&WL-O^fti^fctf). 1 coHJS^flKc^a tm 
S* s * L S I 0*fl|{b^o-fe^^*3WS^ * 
/uCMP«©Mi:tt:+»l-Ii5i*»*tWtt^ 

[0 10 3] (%tt&0!) BT, JB2<Djli6*»l-«3Ji 

[19(a), (b) , HloatfHl lSr#»LWSb ^ 

[0104] tf, 3 0(7>^fB£Wfc*rSffUO*« 
.OTRT, H9 (a) tC^1"J:5^, 3o(7)7^S 

tt5lK7)«^itT, H9 (b) lc^i-J;5 
ft. 4 0(^^/U7K^rv'^X^ : ti"67^^>'^ U-VBI* 

[0 10 5] ftl:, HJ7xxM^yR»# (Si ^ 
h a aq#fcft5„ Hi 0^*31 ^T, b (4 

h y 7i-;^yt f y^^U c te7kg£S£rW1~ 

[0106] fti- s mi o ic^-rx 9 tc, ^r#t^^-^ ^ 

1(C*5^X, a te^r^cO^-^;/ h£^U dl2£7L£ 
[0 10 7] I^H^WSB^bl^K^t 
m 1 <7)jgfi?ffiir'>y = >S1£±lC, 4 0 0 0 rpmW@ 50 
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h^U- He «fc 9 2 5 o^^aftT-eRfliufc 

aS:tT^9wt^«t , 9, l«l^iMLT4 5 0 nm<D 
[0108] TKffi^o-/^— Srffl^TCVffilC J: <0 s Jf 

[0 10 9] *tt«2t£*S^"Ctt. il^i^f 
£*2<7>3fiffi#^i0>a^RJEfc LTIi. T^/S<!:# 

[0 110] M^±t7?S^RlCt 

[0 111] JUlO*«»^i:»5 2<0««^fc 

^1^6l3 0«^lt 2ft7C«3t*#Lr^ 

[0 112] (* 3 EXT, #3&W<£>m3<D 

*H«cElftSr**i-5*ft^ot>-C, 012 (a) - 

(c) RtfBu 3(a), (b) ^RaLftds&ttw-r 

[0113] *i\ [112 ( a ) (C^-T «fc 5 h 7 > 

mmmi 1 *r#j*Lfc*. s*#ism*^^^^> 200 

tOiWT-e3^IBO)RftL3a*rfTtti\ 
ifc:J:9, JIRIi&tMRl 1 SrafkS^So 

[0114] ^(c, cvDSia^ mmmm^i \<d 

ffi/<yTBtl 2S:JB*Lfc«, CVDfetcJ;^ 

y 7K1 2<o±[ov ^>mitmi ^<d 
[0115] fttc, v- y 3 ygSfkfll 1 3 lew it 

HI 2 (b) ICT^i-J: >-y 3>g$^flf 1 3 cfc 

0 ft 5^— K"^^ ^ 1 3AlrMt5o 

[0116] ftic N y r ot 1 2 j&Tfmm$&m m 1 

liC^tLT, bs<? — > 1 4M^- K-e^^ 7 1 

3 A£r-7*^U: K7-T^^^>^4rtTfto"C, @12 
(c) ic^-fj; 3 5 0 n mO^$.?rWi-6ifi^?f 

[0117] ftlC, [113 ( a ) {^^-T «t 9 I-, K*i» 
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1 5<DmMRXfi&WftW^—h'-*X? 1 3A(D±\z3l 
ffiCIoT, 10nmfl5**t*tS#HSKBJ:!) 

ftswi^yrii 6*r»*Lfc«, Sffli^yrm 

9>v1r4 hyJ K±9ttfl 5 n m(Z>ff £ Sr^-f £?B*JI 

C8 0 0 n mcDj?^ *#-*-5»lIR 1 8 S:Ei»ifc 1 5 ^ffi 
*S J: 

[0 118] Ric. CMPfttcj; mmi 8, 2&*J| 
1 7 RTfMM'* !i7Hl 6(C*5ft*^— K^^M3A 
(D±tC#fti--5^^^*-r^^> Hi 3 (b) 

1 9##fc*l5o 

[0 1 1 9] *3<D**»«l£:l3V*-Ctt, *B5»< y 

ran 2^t;gp B ite^sii ifcE«an 5*r»«Lfc 

1 tc^ftStEi Oicig-rs^:?^ h*— ^Sr»rt 
Us s^v*^ K^—/u^«BtXttT/u^ = 

[0120] JB3K>3tJ6«J«^*5V^-C(i, Jeffi'* 

y TBI 2&V«agy<y rli 6 t IT, *1 ^ KIR 

<fc OJgjftSixS^T*^ K^-f — # J: 5 
[0121] S3<^H16JgJ8t-«t6^. «Pfl*6»Ki l 

(oics^yrin^MiTjBt^^^ cvd 

ffitcj;*), /n— K^*^ 1 3 Akte&i/}) ^BHfcR 1 
3 *>y 3>»{kBtl 3Sr«*i-Sfc«> 

<Dlg*sf^^^JBra*6»Bli 1 <^?Ll-1lALT£7LrtK: 
*ai-S*IBSrlH]iB-C#, imKURi i 

»ffy\zit* CVDSCJ: «9^y 4 ^ K*«r»*r«i:, 
JBRfeSMiEl l (OM^^J: 9 WJi^X^t 
1"S^°y ^ ^ KO^ ^^^—^SHSfe^BS 1 1 (D±{ci« 

[oi22]«ot, jem<6»nii i^^lcdu-^x 

5:t*"CS5^ JiPflJfeJSHSSi 1 ^W:BI«*Sr— H 
[0 12 3] ifc, »3<D**»«fc:.fc5i* E**l 

5 (DmmRxi&mzmm^ y run 1 6 srjgrit lt*j^t 
^bcvD^ia «9 i 7 s:JBj4-r5fc«>, 

l^«ALT*Btti-S**SrlH]iB-C*. w*iKJ:*!K SDQ 
£&ME l l wJtM«sp35 5 itS < fc£ ^ i SrWit-f 5 ^ t & 
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[0124] 

Affile i 5 !S*<0#ftKBt^J: 5Jc*«»ffiSr«JWr 

s i \z&rt%-m<nwmtv>mmzm^bti%tmzzf 
p ir * ^ *s v * r mtt <D%it d^fi c b 4 ^ s m^eg * n 

[0 12 5] *«Kli:«S»i^iBilft»i**ft^J:S 

■IW6»«OJtW«**:*:# < fiSti"* r £ a*-cS 5 Q 
[0 12 6] **W«c«S»2<oiaj|»JBrit*»JcJ:S 

«^^^^«PBlJte»R^S?LJCftAi-S*teS:lHl58-C# 

[hi] (a) &t>* (b) mi<Dmmftm\zghz>m 

IBilftlkl«o«?**ife*r*-*-«iS:ia'C*>6. 
[B2l (a) I*, mi o*J6JB«B^«5BBBKft»«l^ 

-TH-efc^, (b) »fgioiitt»iii^ffdJiinifttui 

[113] »io^^(c^^SPfl^K^ff^^co 
[0 4] (a) - (c) SSlO|»k»lB^««Jim 

[@5] (a) , (b) m 1 <ommftm\zgkz>mm 

[06] (a) N (b) tt, !Rl^«lk«tft^AdJIM 

^ [17] $1 <Dnmmm\zmzmmmmmom!&*fe<n 
[118] (a) (b) (4, *&m<o9S2<Dnmmi£ 

»c« 5 ■ IB I6»l»^«* * ft «r * A B "C *> 5 0 
[19] (a) SS2 0!>|ltt^ffiIw««ffmieftlR^ 

19, (b) ttlR2 0lCtt»l[Rlc««Jim«ttK^fiK# 
ft«cfflv^S«2<oSfi«»^Olj|3fiS:*"ria"C*>6 D 
[Ell 0] »2«5j|tj6»«SJw«5Jiril]*6»l«o^*ri6 
56» tcJ: y>j&&Z1nz>i>*ZVt<D=-=-iy hco«igSr^i-[E]-c#> 
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So 

[Ell 2] (a) - (c) tt, JB3<0jllfe««fc.«SB 

[[HI 3] (a) s (b) »3 0SHft»«(Cff*iB 

[«F*OR«] 
1 0 ¥3MM£« 



(12) 

l l ■IDI6«kK 

1 2 sa^yri 

13 *s v a vs^tK 

1 3 A ^— K^*£ 

1 5 eittff 

1 6 y 7§ 

1 7 &*Jf 

i 8 i^Bi 

70 1 9 s^»5A^ia^ 



2 0 0 1-3 
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[111] 



[19 2] 



(a) 



(3&7E*i£) 





(b) 




(b) 




[19] 



(a) 



(b) 





[H4] 



(14) 



ftm 2 0 0 1 

[112] 



-33254 
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ims) [ii3] 




1,3,5, 7-tetrakis(4-carboxy latophenyDadamantane 




